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Ralationships Between Hard/Soft, Pure/Applied, and Life/Monlife 
Disciplines and Subject Book Use in a University Library 

by 

William E, McGrath 
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RELOTICNSmPS BETOEm H^/SOPT, PURE/APPIJED, MD lJFE,/NCmjm 
DISCIPLINEg MD SlBJECr BOOK USB W A mBJE^TFi VmBP^ 

William E. jyfcGrath 

In a university library^ variability in circulation of books by 
subject area is partly but directly de^dent on tiie academic progrOT— e.g.^ 
if the anthropology departaient enrolls more students ttian -Uie ^ysics 
depaxbrent, tiien rrore anthropology books stould circulate. However/ if Uie 
nurtoer of studaits ^irolled in each subject is tiie smm, thn nurttoer of books 
circulated in one si±>jKt may still be larger Him in the otter* therefore/ 
other sources aCOTuntlng for variability must be sought, Onm possible source 
is in the nature of the st^jects th©nrselves* For ej^nple/ subjects (as 
represented hy aCTdanic disciplines or departments) are often called hard 
or soft/ pure or appliM or life or nonlife. Ihe purpose of this paper v;as, to 
detennine the relationship befarem Uiese diaracteristics and tiie nmber of 
books diacged out of m acadraiic libra]^ by students* Oliree major hy^theses 
vjere formulated: 

(1) the softer a subjwt/ the greater the books diarged on that 
si^ject; the harder the s^ject/ the fewer the books diarged; 

(2) the purer -flie s^ject/ ttie greats =Uie brcks ch^ed; the 
mDre a^li^ the subject/ ttie feror the broke charged; 

(3) tiie TOre a si^ject can be charact^i^ed as life orimted/ the 
greater tiie different in nunter of books diarged beta^Qi that 
subject and Uiose diaracteriged as nonlife orimted* 

Interaction and higher order (^l^cxrdal) COTtoinations betoeen the three 

characterlsrics and book diarges were also hj^Uiesized, A scale value for 

each characteristic in eadi of 60 academic subjects vmm determined by a survey 



of faculty of the Utdversity of Southwestern Louisimm* ODrrelation and 
rnultiple rGgression were enployrt to assess the pro^rtlon of variance 
accounted for by each of the three diaracteristics * Other variables" 
masters/ upper and lower level enrollirfintS/ credit hours teing taught/ 
number of books already in the library/ and level of d^ree of f ©red— were 
entered into the regression equatiOTL as controls* Hypothesis (1) vmj% 
weakly supported \mdmr Uie condition tiiat shelflist and msters ^irollments 
were held oonstant- Har^/soft vmm slIso significant wh^ pure/applied was 
held constant/ but shelflist and enrollinents vrace not. Hypottiesis (2) 
was mDdestly supported under the condition ttiat oUier variables were not 
held ronstant. Otherwise pure/applied was not signif icant p T^ether pure/ 
applied and hard/soft/ dji that order/ and no other variables were 

controll©3 acoomt^ for 26% of tiam variance, H^^tliesis (3) was not sup- 
ported \flider any of the conditions tested/ nor were any of ttie hypottiesiaed 
interactions or higher orders, Besults have lirplications in sociological 
understanding of the relationship between disciplines and librae use, in 
fomulating a rationale for librae collection building/ and in actainistrative/ 
budget allocations to subjects. 
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mATlONSHIPS BETivlEiaa tIARD/SOET, PURE/APPLim, AND Ura/^OTLIFE 

DisciPLmEs pm smjECT BOOK USE IN A mxmmiTi LraPAM^ 



vailiam E, McGrath 

Introduction 

Leroy Merrit ClD carplaijied tinat, with certain exceptions, 

no authority In the library field has addressed Mniself to an 
a priori jDhilosophical consideration of hw a library ought to 
be evaluated, what the criteria ought to be, or wh^e the 
boundary lies between excellmce or m^iocrity. Ll, p* 55"563 

It is with Merritt's ccirplajjit in mind that the general probloii of this paper 

is stated: on vAiat theoretical or srpirical grounds can a sound collection 

building philosophy for an acadanic library be constructed? 

Neither of two philosophic goals p^haps TOst widely defended in 
principle, that of self-suf ficienQ^ C2a and the "slice-of-eve^thing" 
approach C33 have bean attadjiable in practice. Oampr^ensive, economic 
scheties for acquiring the world's tofoCTnation have yet to satisfy fully 
the specif id\Or even general needs of library users. Farmington plans, 
standing orde^, blanket orders, approval plans, and the like have fillsi 
our libraries to the bursting point, yet all too frK[UOTitly^ oiir collections 
cannot supply the right book at tte right time. 

Having failed to M.ld unlunited collectiCTis, n^my libracians have 
POTe to realize that only a well-founded thTOretical/mpirical basis for 
delimiting ac^isitions can begin to solve the problon* Thlm paper does not 
offer a new collection building philosophy nor "acquisitions plan" as su^. 
Nor is a coherent th^ry develop. It does atterpt to lay scrre gromc^ork 

1, This pap^ is hasmd on portions of the auttor's dTOtoral diss^tation, 
which v^s sitodtted to the Sctool of Information Stirfies, Syracuse 
LMiversi^, Au^st, 1975. 
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for the development of theory by seeing aipirical evidence that "use of 
librae is related to characteristic differCTLces of acadenic disciplines. 
Hence^ it se^s a rationale^ but not a irechmiisnn for gearing collection 
buildJjig to the universi^ program through those disciplines. 

Books and journals are acquired to be used^ and ther^ore arrount of 
use is one aciterion for evaluating a libraiY a^llection. If so, then the 
challenge for collectiQn builders, since purchasijig fimds are necessarily 
restricts, is to prMict or otherwise understand use* ' Pr^icting amount 
of use of newly publi^^, specific titles has proven to be a difficult and 
perhaps misdirect©a task for libraries. Specific titles may be less 
djrportant to the reader than Uie general subj^t in v*iidi tiie title falls* 
Us^s are often satisfied to find any book on a subject. It seens reason^ 
able to assume, th^efore, that IJira^ users may more concerned with 
subject content and its availability in their libraries. In ottier v^rds, a 
library may be evaluate on vAiether it has any book on a given subject. If 
SO/ prediction of subject use stould worth^^ile. HOTOver, ability to 
predict, ttough all djiportant, is still not suffici^t. Understanding is 
n^aed. In the sane s^ise that it is not difficult to predict smrise fTOm 
knoi^ledge of past sunrises, it is not difficult to predict one year's use fron 
a knowledge of the previous years^ use, A irore fundam^tal apprbach would be 
to e^^lain why seme subjects^^e us^ TOre than others, Hmce, prediction 
may follow fron explanation in a theoretical sense but not necessarily vice 
versa, A better understandijig of the variables that COTtribute to the 
differmces in subj^Jt use would help l^rarians to build collections whidi 
match thm interests of the librae's users, and thus would provide one base 
for a priori evaluation. Thiis, this paper deals only with ej^planation, A 
subsequent pap^ will d^l more dirertly with pr^iction. 
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Wieoretical Context--S^iolo^ of Disciplines 

A basic assmption in this paper is -Uiat libr^ usage is dir^tly, 
but mt carpletely dependCTLt on tiie academ^c program. For e>CTple^ if 
antiiroEXsloGQ^ enrolls more st^ents than physics, then mDre anthropol^y than 
physics tooks stould be us^.^ Hoover if the nimtoer mrollrf in eadi 
departaent is the saire, book use may still be larger in one than the other. 
Therefore, additional sources of variabilis in use must be sought. Onm 
possible source is in Uie nature of tte si^jects or disciplines Uianselves. 

Inherent characteristics of subject matter, errtoodied in the disGiplines, 
diould vary greatly and thus stould be significant contritutors to variability 
in subject book use. Use of journals is not consider^ in this paper, 
although it is recognized that for a full understanding of the questions 
involved, journal usage should be studio. 

The theDretical conteKt of this study may thus be placed in tiie 
sociology of disciplines, or tiie sociol^y of science, i.e,, the study of 
behaviorial differmces mi disciplines. There are, apparently, few studies 
relating dTaracteristic diff^OTces to librae usage. 
According to Ccane c4d, 

The effectiveness of much of the research on scientific 
TCfTinunication is inhibit^ by our lack of precise Jmowledge of 
(l) the intell^ual differCTices between scieritific fields 
aM (2) the intellectual and social relationships hmW^a 
Uiese fields, C4, p. 161 

Blglan C51 otpirically idmtified tturee STCiological di^act^istics 
of subject matter vAiich he th&n correlated with sclrolarly ou^ut of acadonic 
depMteents C63. Thm tiriree charactCTlstlcs \m^mt 
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(1) thm hard/soft distinction, wMch Bigl^ equated with G3iOTias Kuhn's c7p 
doncept of paradi^ dwelqpnmit of disciplinss; 

(2) tiie pure/appli^ distinction; 

(3) the life/noiiife distljiction; i.e., Umt between concern with life 
systOTS and cmcem with nonlife ^stons. 

The three characteristics were derivM fran a milti-dinmsional scaling 
analysis of faculty judgir^ts of slmlarities teta^^ acadoTda depKim^ts 
at the UhivK^sity of Illinois and an unidoitifi^ small college* IMdoubt^ly, 
acadanic subjects have inore ttian three diaracteristics, and Biglan's data 
could support more than the three they did, Bawmvm:^ ttiese tliree 
characteristics CTi^cged cleanly and were well supported, 

Biglan^s is the only work identified to the literature wMdi systefn- 
atically dealt with more than two ^aracteristics and ttieir relationship to 
sociological variables, although Storer C8i tmtatively hypoidiesizM 
relationships tetwem two^ hard/soft and pure/appliM, and several dsragraphic 
variables, 

mrm than 20 years ago, Stevens Z9l found that journal title dispersion, 
and subject dispersion, "the degree to which the literature of a si^ject 
ijicludes publications fran different subj^^ts," were. 

(1) greater for lit^ati^es of tectaol^ies ttian for tiiose of pure 
scimce; 

(2) greater for literatures of new sciences tlian for titose of older 
scimces; 

(3) greater for literatures of social sciences and humantities than for 
those of natural sci^ces and tecdmologies, 

But it TO.S not clear how Stev^is defined and differs tiat^ the' siJDj act. areas 
or disciplijies, 

8 
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Storer CIO 3 sai? thm hard/soft dijT^sion as culti^al, and the p^e/appliod 
as social* This is derived frcm the "Mertonim paradi^" Iji v^ich disciplines 
are seen both as bodies of knowl^ge and as ^organizations of individuals. 
The Mertonian paradigm, as elucidated by Stores in a collection of Merton's 
papers Clla, has two major OTTpon^ts. The firEt consists of foi^ prijicipal 
nomis, or Institutional liTperatives which guide scientists. They are 
univttsalians of sci^tific laws^ comnnuniafn (cOTnon ownership of taowl^ge) , 
disinterest^ness, and organized skepticism, Merton called these noms the 
ettiosof science* Thm second CCTpon^t is thm driving oiergy—toe quest for 
professional recognition, e*g,, through priority of discovery or publication^ 
\Aiich keeps the scientific institution rurmijig. This is the g^eral context 
in i^ch Storer places thm hard/soft and pure/appli^ yariables, 

i 

Just as the distinction betwe^ l^rd and soft sci.mces has 

propose as the most pow^ful single vari^le Iji e^^laining 
discipllnacy differences Jjm thm cultural realm^ it is prob^ly 
the distinction betwe^ basic and appli^ research that has thm 
greatest explanatory povi^ in the social structural realm, 
ClO, p* 2392 

l^eth^ a discipline's body of Jmowledge is "hard" or "soft" 
seems to have in^sortant inplications f^ the relaticms among 
its practitioners / particularly in terms of ccnmunications 
practices, Whether its meribers are ocncemed principally 
wildi basic or allied research tos consequences for their 
salaries^ the CCTiditions imd^ whidi they work; and presumably 
also for the extent of ttieir irrvolvmait in Uie c^tral 
activities of the scientific ccffmunity* LlO, p* 257D 

Ihis inplies that tiie context of siiDject book circulation may be expressed 

Ml mltaoral terais on the one hand and soci^ terms on tte oUier* Ihat is, 

sidDj^t book use may have meariMg in terms of goals and values of society, 

mid in terms of relaticmships totween iMivlduals, For e^canple, use of 

books in the soft disciplines may be a ref la^tion of tiie ^lues specific to 

those disciplines— i.e. , to what ertait M^ton's four norms or other norms ^ 

are p^t of a partiralar discipline* Use of bodes in Uie pure disciplines 
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nay first reflet the nunrfber of persons reading thmi. Secmdly^ it may 
reflet the irann^ in ^ich recc^nition is sought. Workers in pure dis- 
ciplines my seek reco^ition through the printed TOrd (by piiDlishing) and 
will align thanselves witii disciplines in ^lidi the printed \^rd is important* 
Workers in aj^li^ disciplines may gain recognition Uirough Jjiventioi or 
applications of mat^ial products and thus imy produce aM therefore read 
fewer books* 

Hard/Soft 

Ihe hard/soft concept, though somswhat ill-defined^ pTObably has the 
strongest support in Thomas Kuhn's thaD^ of paradi^ developrent* 
According to Kuhn^ a paradi^ 

, p .stands for ttie ^xtire constellation of beliefs, values^ 
techniques^ and so on shar^ ^ Uie maribers of a gi^u^ 
(scientific) corrnunity. C7, p* 1753 

A paradi^ is vAmt the rtmhmcm of a scisitific comnunity share, 
and conversely, a scientific ccnmmity consists of mm vdio share 
a paradi(^* c7, p* 176^ 

Every discipline has its paradigm md may be characterized as beijig 
well^eveloped, or in a state of pre-developnentp Ihs social sciences or 
hm\anities may be pre--paradi^Tiatic, ^ereas physics and ^gineering have 
well-developed paradign:^. According to Biglan, a high paradign or well- 
develops discipline would be "hard" and a low paradi^ discipline would be 
soft- According to K^m, the primary mems of s^ralarly or scientific 
^irnunication betreCT moTbers in a high paradigm discipline is through 
journals, and that to a low ^radi^ discipline through books, This 
distinction, if it can be measure, stould help to aCOT ^.t for differmces 
beta^?een disciplines 1ji book and journal use in libraries, 

10 



Storer Z12J regard^ hardness and softaiess as a continu\m* He saw 
hardness as lirplying toughs brittle, strong unyeilding, ijTp^sonal. 
difficult and aggressive, and softness as jjnplying g^tlmess, adapting 
v>?eakness, malleability, sympathy, warmth, informality, and easy. He 
atteirpt^ to neasiire the differences in nlme disciplijies by (1) the percent 
of articles nji joumals which used author's initials (inst^d of full nainea) 
in references and footnotes=-^a measure of iirpersonal and social relations/ 
and (2) the percent of articles using equations and tables (a xreasure of 
rigor). 

Price [13 3 used tiie nm^sc of refermces in individual journals 
dated within the last five ye^s as a measure of hardness and softness. 

Lodalil and Gordon C14 3 determine Uie degree of paradigm developr^ent 
in seven disciplines by measurinig the amount of consoisus, among mCTibers of 
the disciplines, on law, theo^ and methodology within a discipline, They 
found that martoacs of high paradi^ discipline (physics, chOTiistry) , 
agreed more on requiremmts for degrees and cQi^se contmt for their 
disciplines than did those of low paradigm disciplines, 

Pure/^plied 

Feiblenan zlSj defined pure science as 

, , ,a meldiod of ir'/estigating nature by "Uie experimental 
method in mi attsipt to satisfy the need to taow, 

and aj^liei science as 

* . *"die use of pure science for sane practicri hraian pairpose, 
C15, p. 33: 

Pure science lirplies Jciovdng and appli^ science inplles action, 

. , ,pure ^fece has as its aim ttie understanding of natiMce; 
it se^s a^lication. Allied science has as its aim ttie 
contaol of nature; it has the task of Qtrploying Uie findings of 
pmrm scimce to get practical things done, C15^ p, 33 3 
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He concluded that the "line between pure md applied saioice is a Uiin 
one", and that "the asnception of scienra as exclusively pure or utterly 
applied is erroneous * . ," He noted tiiat tliGories discem^ in tlie 
physics IdDoratory take smm thm before beccmdjig standard engineeriiig 
practice. This has inplications for book and jommal usage^in that theory 
is first pii^lished in journal articles^ later finding its way into text 
books* 

He noted that a discipline can eKist some^ere in between, and can be 
to some^ degree both piare and applied. One discipline may te rnore pure or 
more allied than arother. 

i^rdck C16D found Uiat an individual cJimdst's orientation ^cists along 
a basic/applied continuiiTi within the discipline^ noting that to classify 
an individual as either basic or applied is inappropriate. 

Herner C17I1, using Bush's ClBj definition of piire sci^ces (creation 
of new knowledge) mid allied sciCTices (application of existing knowledge) , 
foimd that pure sci^tists made more use of tex^ooks, monographs and 
research journals than applied sciaitists. ^plied scientists made irore 
use of tJCade publications^ research reports, patents, standards,, 
specifications and test codes, 

Life/^o nlife 

Ihe third dtiaracteristic \^ch emergad frran Biglan's study vmm vAmt he 
called tiie •'life/nonlife" din^sion* The life end of ttim dimension ijicludes 
those studies that deal with inairate objects^ the nonlife ^d includes those 
=toat deal mth inanimate objects. As witii pure-applied dtoension, Biglan 
offered no further discussion nor definiti<m of this characteristic. 
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A short el^oration is offers here* Ihe carrponents of this 
characteristic are pechaps iinore obvious ^^an the first two. Its definition 
hinges thDme of biolo^^ life science^ and social sci^ces^ or those 
dealing wiUi imderstmiding of hman problCTis on the one haM and that of 
inamLiniacy on the c^er, 

Miat is not^le In the definition of Uiis dharacteristic is Uiat the 
social sciences ^id biological scimces mwa together in their concern for 
"life". Without life^ we have no social sciences. Hence ^ Biglan-s 
COTprehensive label "life systCTi", 

Also Interesting is that^ in Biglan's dimension, "inammate" can includ 
not only tilings l^e ro^s and atoms, but absteact tilings like rnathonatical 
concepts. This suggests Uiat scholars feel that sore subjects may still be 
"inanimate" even though those subjects are purely tiie conceptualisations of 
living human minds. Mlso, this notion should be Jirpllcit in the defdjiition, 
ard is not contradictory- 

M with the otiier tro characteristics, a discipline's aggregate 
orientation tmy exist anywhere- ^along a life/nonlife continuum* 

Biglan found significant relationships ^tween the hard/soft and 
pure/applied concepts and certain TOasinres of s^olarly ou^ut^ such as 
publication of articles and technical reports. He found no significant 
relationship betweoi the life/nonlife characteristic and output of sdiolars 
in the life and nonlife disciplines, 

Thmmm distlnctians ^ould ref l©2t^ tiie nat^e and scope of 
library collections and in use of those collections. Since studmt use of 
acadffldc collections is ^ far ttie greater cOTp^^ to use by scientific aM 
scholarly faculto^ (bwause students outnimtor faculty) , three major 
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hK^theaes relating stud^t use of books and siijject clm^dteristics were 

I^othesis li the loii^ar the par^ign development of a discipline 
—that im, the softer tt^ subjait~thQ greater Him 
nimber of bodes on iiiat 8\:tojeat ch^g^ frroi Uie 
library. Conversely^ Hm high^ the paradigm 
devel^^mt of a discipline-^-that is, the terd^ 
Uie si:toj©ct-^the fewer the nurtb^ of books on 
■Umt siijject chM'g^ frOTi tiie library; 

Hypothesis 2i the more a subjeot can be diaracteri^ed as 

allied ^ thm fewer the number of books on that 
^abject charge fron Uie Itora^, and the more 
a mjb^^t can be characterize as pure^ the 
^eater tte nmrifc^ of books in t^at sttojeot 
dh^ged frcam the llfcarary; 

Hi^thesis 3: Thm nore a si^ject c^ be chwacterized as 

life orl^ted, ttie ^eater the differ^we iji 
nmhm^ of books charged f rcro tte li^ary 
between that s\^j^t and those characterised as 
nonlife orimt^p 

Sijice 8OT^ rorrelatlon betweoi these variables ndght normally be expected,^ 

and since Blglan found acme int^action tetween the life/narilife and the other 

tw vari^les^ to^ specific toteractlons were hypothesiied. 

Hypothesis 4: The more a life subject is pure^ ttie ^eater the 
difference In nmtoer of books chained fron the 
library betwem that s^ject aM one \Ad.dh is 
nonlife and hard; 

Hypothesis St ^e more a life subject Is p^e^ tile greater the 
difference in nurftoer of books dharged from the 
library betwe^ tiiat subject and onm v^ch is 
nonlife aM a^li^, 

Additionally, secmd and third orfm* matiisnatical combinations were 

hypotiiesisM* 

Methodology - 

SubjMt book use consisted of total out-of-llbarary circulation iy 
undergraduate and graduate students for the fall ECTester of the 1974/75 
aoadenic year at the Uhiwrsi-^ of South^stern Loulsima (U*S*L,) , 
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"Books" were catal^M nonographs; journals v^e ^cludM fran the cmnt. 
BBmmcvm ^ks v^re not romt^. Subjects of circulated bodkm wera assigned 
to one of 63 academe departinmts accordljig to wheUier tte book's classic 
f ication niirfcer natc^ed tihose assign^ to thm acadmic departoent using 
the imtiiod desCTilDM by Mc^ath and Di^and Ci93» 

Values for the Uiree sutoject charact^istics were detemijned for Uie 
63 departeients ^ a guestionna^e s^t to ttrea raMcm selections of 
U,S*L, facid^typ of the three randam grcups received a different 

questionnaire, one each for the timmm characteristics* That is^ each 
individual received one questionnaire on one of the three characteristics. 
Thm timme groups of c^estioamaires contain^ one question e-ach^ but 
each faculty rnsriber was ask^ to ji:dge each of 63 departrants on a tm 
point scale on toe diaract^istic in his questionnaire. The responses for 
a given departanait received^^vrara then a\^aged overall^ so that each 
departeient received mr aggregate score on each of Uie three diaracteristics . 
Rank scores appear in T^les 1, 2, 3. The g^eral questionnaire i§ 
reproduced iji ^peMiK I. j^tethods for choking reliability of scores will 
be treated in a separate pap^. 

Scores were correlated mtii those dbtato^ by Biglan at the University 
of Illinois for 25 rainparable academic disciplines* Results are Bhom. in 
Kible 4, . ThB aprrelation coeffici^ts suggest that in the aggregate^ 
schol^s and seimtists at dif f er^t Institutions l^gely perceive the 
relationship of these discipluies to the three charact^istics in the s^e 
way. 

Variance of scores for 13 departanents^(see Table 1, 2 and 3) were con- 
sidled too large and were droned frOT the final analysis. They vmrm Fine 
IsrtB, Frmdh Geraian^ History # I^tto, M^ical JHeoord Science, Masic^ Philosophy^ 
Physiral Education^ Spml^ and Statistics. 



Table! 



mk Values For Hard/Soft teactmstic 1th Mm 



Mk 



I 
2 

3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2S 
26 
27 
28 
29 
30 
31 
32 



Discipluie 



Mathititics 
diatiisay 

Electricil aiguiiirijig 
Chffliieal Bnguiisring 
Phyiics 

MKihanicil ligineering 
Civil ligiiiiaijig ■ 
Statistics 
Spanish 



Pitroliim Enginiaring 
Oottputir Sfliaici 



General Enginiering 
Biology 



Geology 



. Agricultiffal Ihguieering 



Nursing 
GiOgriphy 



leal W2om Science 
Library Sciaics 
tospici Studiis 
Igricultiiri 
linaici 

Office Miimstration 



mm Valui mk 



3.42 
3,41 
3.36 
3.2B 
3.26 
3,21 
3.21 
3.18 
2.90 
2.92 
2.88 
2.81 
2.78 
2.78 
2.71 
2.67 
2.65 
2.63 
2.49 
2,14 
2,09 
2.04 
.96 
.94 
.84 
.73 
.69 
,63 
1.50 
1.45 
1,37 
1.35 



Hardest 



33 
34 
35 
35 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 



Disciplini 



M H M Muc 

Voc ^ic Muc 

Business ttmtmication 

Gffieral Busiiiiis 

Ecoiianics 

Hooii Econaidcs 

Managensnt 

Hist^* 

SigJish 

Voc Ind Bduc 

Music* 

lading 

Mirkitmg 

tochitictizi 

Spiich 

Physical Education * 
Liw af orciiEit 
Hialtii Bducation 
Joumaliiii 
MM Architicture 
Spciil Educiticn 
Mult Education 
^lidArts 
Dance 
Education 
Psyclclogy 
Sociology 
Politick Sciaici 
Philosophy * 
teeatiOT 
Fiiii Mi 



0.90 
0.87 

o.ao 

0.72 
0.67 
0.61 
0.59 
0.38 
0,32 
0,26 
0.25 
0,24 
0.21 
-0.04 
'-0.04 
-0,14 
-0.16 
-0.31 
-0.36 
-0.53 
-0,74 
-0.86 
-0.95 
-1.20 
-1.29 
-1.32 
-1.35 
-1,35 
-1.56 
-1.64 
-1.87 



lui' 



Softast 



N 



y *Values for thesi dspartaits were too unreliable tor inclusion in the final analysis. 



mk Valuis For Pure/ApplM Characteristic Witt Mm 



4 



/^i^valuas for these dpp 



'mi too unreliable for inclusion in the final analysis. 





Departat 


Mean Value 


Bank 


DspirtaiKit 


Msar 


1 


Micil tecord Sciaice 


3.55 Applied 


33 


Horticultu^ 


2.18 


2 


Eicreation 


3,51 


34 


Agronmy 


2,16 


3 


Voc Ind Educ 


. 3.47 


35 


Spffliiih 


2, OS 


4 


Office MMiitration 


3,46 


36 


Finance 


2.03 


5 


Vqq Agric Educ 


3.44 


37 


ElKtrical ligki^ing 


2.00 


6 


Msm " " ■ . 


3,36 


38 


A8rospai|ii Studiss 


1.98 


7 


M & Tech Iduc 


3.35 


39 


Gimin 


1.97 


8 


Malt Education 


3.24 


40 


General ingineiring 


1,91 


9* 


tounting 


3.22 


41 


Ardiitectize 


1.90 


10 


Physical Education 


3.19 


42 


ChiBical agineering 


1.83 


11 


Law iiforcifliint 


3.14 


43 


Itench* 


1.52 


12 


Library Science 


3.04 


44 


M aid iyrchiticturs" 


1,48 


13 


GinKil Busijiiss 


3.01 


45 


English"' ' 


1.39 


14 


Hob Ecmoraics 


2.93 


46 


Qiputir Scianci' 


0.92 


15 


Buiiness CJatrnmciiton 


2.86 


47 


Music* 


0,64 


16 


Cairy Hu^andry 


2.85 


48 


latin I., 


0.32 


17 


A^lisd Ms 


2.eo 


49 


Geopiphy 


0.28 


18 


Joumaliffli 


2.74 


50 


Political Science 


0.19 


19 

20 


Hialth Education 


2M 


51 


Statistici * 


0,10 


A^iculturil aigkeerkg 


2.65 


52 


Econonics 


■ "1.14 


21 




2.51 


53 


Sociology 


0.05 


22 

mm 


Special Educition 
Mrkitijig 


2.49 


54 


Fine Ms*., 


-0.14 


23 


2.48 


5S 


Geology 


-0.21 
-0.33 


24 


■J 

Animl Husband]^ 


2.47 


56 


Hiitory* 


25 




2.42 


57 


psyctology 


4.72 


26 


Education 


2.40 


58 




-1,72 


27 


Blading 


2.35 


59 


Biology 


-•1.84. 
-1.94 


28 
29 


Petroliiii Sigine^ing 


2.35 


60 


ttabiology 


Apiculturs 


2.30 


61 


Mtiimatics 


-2,04 


30 


Dance 


2i25 


62 


Physics 


'2.31 


31 


Civil Bngine^ing 


2.23 


63 


Philoi^hy 


-2.5i 


32 


Mechanical Mgimiring 


2J0 
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Mk Muas For Hfe Anlifi diracteistic With Mim 



00 



• 


SUDifiCt 


mm mm 








1 




4iUi Liie 


33 


Voc M Muc 


1.28 Mian 


2 


Biolo^ 




34 


Pniloiophy 


1,19 


3 


MmI Husband^ 


3.33 


35 


Spanish* 


^ 1,01 


4 


Mcrobiolo^ 


3,44 


36 


Prfflch 


0,76 


r 

5 


Dmca 


3i41 


37^ 


Gentian 


A 

0,73 


c 
Q 


Physicil iducition 


3i3/ 


3a 


ftokitkg 


A ^A 

Oi39 


7 


Itecreatim 


3*30 


39 


M and te±itecture 


A PA 

0.50 


0 
Q 






hf\ 
%u 


Utiles OTQiiisttation 




Q 

y 


uiiiy flUsmnaiy 




4i 


flrcnitsoturs 


A AA 


10 


Healm Euucaticm 




Jin 

42 


Litin- ^ 


A An 

-QiQ2 


11 


Han Economics 


3.08 


43 


Mical Rsrord Scieici* 


A 1 A 

-Oil2 








44 


T^ii^ f nin An T!^^i 

Im h iSCn EaUC 


A 1A 




EQUcation 






UHisrai tiusuisss 


=A A1 
^Us4J 


14 








iccfflnics 


-A £1 


15 


PiychDlogy 




4/ 


Geopaphy 


A ^1 

^ "OiOl 


16 


Mult Education 


2.79 


48 


Pinanci 


-0,73 


17 


Horticulture 


2J5 


49 


Library Scienci 




18 


Speech 


2.74 


EA 

50 


tology 




19 


Law EnforcQiiSit 




£"1 


PitrolOT Mginiiring 


1 AO 
^2,Ud 


20 




2s4p 


52 


ChiEitiy 




21 






53 


Kniraj, Bigineermg 




22 
23 


Agricultural Bigineirijig 


2.32 
2il4 


54 
55 


toipaci Studiii 
Ciidl iiginiirii^ 


*2iJl 
^2i3Z 


24 


Voc Agric Educ 
iiiic 


2ilU 


DO 


Qiaittcd Sifiniiring 


^ii4/ 


2d 


Political Scisics 


^ fin 








26 


aiglish 

DU^Hicss yjiiiiiuiii-wduuii 


1,86 


58 


Electrical Engineering 


-2.71 


it 


1 79 


J? 




-2 90 


20 


Journalim 


L79 


60 


statistics 


-2,95 


29 


^pliM Arts 


1.65 ' 


, 61 


tethematics 


-3.07 


30 




1.59 


62 


ttiiputer Science 


-3.31 


31 


History 


1.58 


63 


Physics 


-3.49 Nonlifi 


32 


fine Ms 


1.52 









H 

•1^ 



/jERJCValues for ■these (tepartaaits were too unreliable for inclusion in the fiM analysis, 



Table 4 

Oorrelations of USL Values for the Ihree Characteristics 
With Tliose of the Biglan Stu^ (tfriiversil^^ of Illinois) 



Coefficimt Coefficient^ 
Charactsristic of Sanple of Populatdon 

Hard/Soft^ -0.78 * -0.55 =- -0.90 

Pure/A^li^ 0.78 * 0.55 — 0.90 

life/Nonlife 0.86 * 0.70 — 0.93 

^ Gonf Ldsice level of 99%. 

^ Qorrelation is actually positive since USL responses 
were soDred witii a si^ opposite to the Biglan Study 

* U . p = 0, rejected at .01, n = 25. 
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In addition to sdb^&at ch^act^istics, it eKpected that several 

d^nograpMG^ pro-am aM resouree imri^les voild be Mgliy assooiated 

with si:fcject use. To assass Uia e^lanato^ power of subjeot 

aharacteristicE (xi^ Xa, X|) , these wri^les also had to be oontroll^ 

or assessad* Thm;/ are^ 

Xki ^RiB total nmbar of CT^it hotorS/ not Jjicluduig ^tea 

cairse sections^ ta^ht by an at^lHtaic departo^t dwing 
tJie Benester SOTplal. niese tours ijiduda all levels of 
com^ses toclud^g ■Urase opoi to imfl^^adiiates and gradxmtes, 

X5: Ihe total nimb^ of lower laval cov^sa OTcoltasKits * 

Xg: The total nm^D&c of vpper leval course ^^ollj^ts. 

X71 Ihe total nurib^ of rrast^s level oourie enrollTOnts* 

Xs: The total n\m^ar of Ph.D, Iwel OTurse OTrollj^ts, 

Xg: Shelf list. For each siitoject oategcry, the total number of 
shelf -ready ^ classifi^ bodes mi tiie library wtose sidDjaots 
match ttat subject cat^ory held ^ the llbrazy at titm time 
of the survey. 

Xy^i DOTiry Vari^le for Ph*D. Program. 

X^x* Dumny Variable for Mast^s Progran, 

X^i Durrn^ Variable for BMhelor's Ko^am* 
XTo/ Xn and XTf are dichotomus v^iables. That is, a departamt recaivad 
a 1 if it had a Ph.D. :^Qgram, mxd 0 if it did not; lik^^fise, if it had a 
mastars or bachelors pr^rOTi, 

Analytic^ proc©aure was. stepwise maltiple r^^essicai, in y^ch tha 
proportion of mriance aocomt^ for, R", the prajiciple ^pl^iatory 
statistic. In this ccmtext, ^e lijiear r^ression model 

Y ^ BpXo + BiXi + &z^2 + BaXa + e 
was first assimaa, wh^e 
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Y is subject took use (circiiation) , ' 

Xq is a unity variable^ i.e,# it always ©yials 1, 

Xj is the hard/soft concept, 

Xg is the pure, applied concept, 

X| is tile life/nonlife cmcept, 

01/ . * *# Bi SiTB the beta weights, md 

e is an error term. 

If the ^edictive a^sects of sutoj^t Gharact^istics were the sole interest, 

the r^fression iradel would have sufficed* Eomvmr, the ^slanatory pwer 

of m:t>ject characteristics was of priine concern. E^lanatory power can 

be determined by evaluatiiig Uie "usefulness" of toe ttiree characteristics, 

According to Kerlinger and Pedhazur^ 

we eKplain Uie varimce of Uie deprnd^t variable ^ .. . ■ 

indicatijig the relative contributions of the indepOTd^t 
variables to ttie prediction of the depoidCTtt v^iable. 
C20, p, 99D 

"Usefulness" is ttie amoimt of variance (p^) ea^, Jjidependent variable 
(eaoh subject characteristic) contributes to tiie total vari^ce (R^), It is 
def jmed by Darlington C213 as "Uie smoimt R would drc^ if that variable 
were dropped from the regressicm equation." ^e model is thus 

where 

p^. is toe squaral staple correlatiOT between Y and i, 

p^. ... is the s^jared correlation tetwsOT Y £md j mth tiie 
-^'^^ i^fluMce of i removed frcm j, and 

Pvrk* V*) squared coinrelation beta^e^ Y mvi k, with the 

^ '^^ influence of i md j reno\md fron 

OTiis model assnttes that totercorrelatlcms exist among ttie tiiree 

ch^acteristics * 
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since other vmrisblmBf suc^ as the nutiber of books the library holds 
s^d enrolln^ts, were ejected to ha^ a heavy infliimce subject use, 
the modaL was exteiided to t^e into acoomt ttose whidi vmcm sicpilficmt* 
In ottier wrds OTntribution to variance by subject ^araateristica would 

Gonsidered these varl^les were oontroll^ or ent^ed uito the 

equation first* Contr:toition to varimce for tMs full mc^el was 

^•1 . . .12 

v^ere the nratoers 1 * * , 12 represent all twelve Independmt v^i^les. 

Furthermore^ to rule out ttie possibility that the relationships of t±ie 
subject characteristics to si^ject book use mlc^t be nonlinear ^ the higher 
order niodel/ consisting of second ^d third order poTOrs, In all 
oatibtoatlonS/ w^ postulated * Ihe t^Dtal nuniber of cOTibinations of the ori^ 
ginal tteee variables Is 19. for ttiis iiiDdel was 

^123 14 , . , 28, 

\todables Ito 3, ^d 14 ttmi 29, representing all COTtoinations, are listed 
here* 



^1 




har4/Boft 




« x^x^ 






X X* 

1 2 






pure/allied 










X X* 

1 3 


^, 




life/nonlife 




= XX 

2 S 


\, 




X x^ 

Z 1 












\s 




X X^ 

Z 3 






a 


X 

d I 








X X^ 

S 1 


^16 




3 


22 


= x« 

3 






X X^ 

8 2 



x,^ = x,x,x^ 

2i 1 z y 
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The nmfcer of firsts seoDnd and ttdrd order cottoijiations is limted to 19 
because that is tiie total vSiose ej^neiits sum to a maxijnum of 3/ the niarber 
of original variables. 

Finally, to m^dmize rorrelatim, all variables tfiould have the smm 
scale of measurCT^^t. Ih^efore/ values for subject took use (rraasured on 
a ratio srale) were log transf^:^, to conform to values for the ^ree 
subjaot diaracteristics (measured on an internal scale) . 

^sults 

Sinple and partial correlations for the independoit v^lii>les with 
circulation are shown in Table 5* 

'Shm stepwise regression procedure selects the highest oorrelation, 
and if th& variable is stati.stically significant, alters it Jjito the equa- 
tion, tesults are showi ui T^le 6* Ihe first to enter ras shelf list. 
Mter a variable is mtered/ the procedture then ra^utes partial . correlation 
(correlation of two varl^les whm the influence of a third is removed) 
of tiie rOTaining ^^^lables mtti the depeM^t %mriable (siiiject took use) . 
In the second, third and foi:rth steps, Uie Mghest significmt partial cor- 
relations were those for mst^s level enroHitaits, har^soft, and upper 
level enrollnents, respectively. No OTCTelations were significant after 
the foij^th stap. ffliat is, these four vari^les accomted for immjmm 
possible proportion of variance, under the oonditions tested, t\hen ttese 
variables were mter^, roraming vari^les could not acoomt for any 
Mditional ^^mriance. Fmm ttie table, tiie following equation can be 
ej^ress^i 
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Table 5 



CoCTelations of Ml Inde^rdent Variables With 
Sttoject Book Use (Circulation) 







Sijtple 




Partial 








(Step 1) 


(Step 2) 


(Step 3) 


(Step 4) 


1 


Hairei/soft 


-0.20 


-0.31 


-0.32° 





2 


Pure/appli^ 


-0.39 


0.00 


0.11 


-0.01 


3 


Life/nonlife 


0.07 


0.17 


0.15 


-0.08 , 


4 


Credit/tours 


0.69 


0.31 


0.14 


0.22 


5 


Enrollments/lower 


0.57 


0.30 


. 0.22 


0.21 


6 


airollnients/tpper 


0.67 


0.26 


0.16 


0.25^ 


7 


Enrollnients/niasters 


0.45 


0.4^ 




^ ^ 


8 


Enrollment s/Ph , D , 


0.38 


0.21 


0.08 


0.18 


9 


Shelflist 


0.81^ 








10 


Ph.D. program 


0.35 


0.20 


0.08 


0.21 


11 


Masters program 


0.41 


0.10 


-0.17 


0.03 


12 


Bachelors program 


0,41 


-i 


0.02 


0.11 




a highest sinple r, ', 


lig. .99F(i^47) 


= 89.3 








b highest partial r, 


sig- .99F(l,46) 


=- 3.75 








c Mghest partial r, 


sig*. .95^(1,45) 


« 4.9B 








d highest partial r. 


sig. .90^(1,44) 


- 3.01 
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Table 6 

Surnr^^ of Stepa?ise Agression Procedure 
Stowing Signific^t InOTeases in R Sjuare, Firat^-^rtar Modal 



InCTease 
Cunnalative R in 



Variable 


R 


R Squapce 


R Square 


F 


Slgnlf icant 


9 Shelflist 


0.809 


0.655 


0.6S5 


89.30 


*** 


7 Masters Kirol* 


0.843 


0.71 


0.0551 


8.75 


*** 


1 Hard/Soft 


0.86 


0.74 


0.03 


4.98 


** 


6 t^p^ Level airol. 


0.87 


0.76 


0.02 


3.01 


* 


*** ,99^(1, 47), 


.99^ (1, 


46) 









** .95^(1, 46) 
* .90^(1, 44) 
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*V-9716 " Y9 Y(7.9) Y(1.97) y(6.971) 
= 0.65 + 0.055 + 0.028 + 0.02 

= 0.76. 

The mealing of this equation iss 65% of the variance of circulation by 
subject can be acOTunted for by the stelflist; 5.5% can be accounted for 
by masters enrollitents; and 2.8% can be acoounted for by the hard/Boft 
(^aracteristic after the effect of boUi the shelfllist aM mastors enrollments 
have been raroved fran hard/soft. An additional 2% can be accounted for 
by u^er level enrolta«its. Mothar TO,y of saying this isj givai that 
shelf list is already in the equation, TnasteK-s airollments acoomts for 5.5%| 
given that shelf list and masters enrollmOTts are in tiie ejuation, hard/soft 
acojunts for 2.8%; and so on, for uFper ImmL enrollmffiits. 

It is in^rtant to note timt although all nine danDgraphiG variables 
had high^ Initial correlations Uian that for hard/soft, none had signifi- 
cant partial correlations after L-.helf list and masters enroltaiaits had been 
entered. In fact, had not hard/soft been enters in step 3, the stepwise 
procedure would have been halted leavljig only shelf list and itasters level 
enrollnients in the equation, t^er level airollnfints becaiiB significant 
again., but only after hard/soft was ait«-ed. The pure/applied and life/ 
nonlife characteristics were not significant under aiese coMitions. 
other words vAien tiie strong variables, shelf list and masters level aurolliiiarits 
were controlled, only the hard/soft characteristic was significant. 

In the 3-variable rtodel, the influence of the strong variables are 
deliberately ignored, in an atterpt to determine how much variance the 
three ciiaracteristlcs acoounted for by thanselves. The 3-variable ei^lanatory 
rrodel was intend^ to sort out the intercorrelations expects to exist beto^een 
the three cJiaracteristics. These intercorrelations are shown iji Table 7. 

o 26 
ERIC 



Table 7 

Intermrrelations Between the rairee Qiaract^isticB 



ODefficifflLt Ooefficimt. 
of Sai^le of Population^ 

Hard/So£t witii Pure/^^li^ 
Hard/Soft witii Mf e/^onlif e 
Pure/Applied wiUi Hf e^^onlif e 

^ ODnfidence level of 95%, n ^ 49, 



^0*32 
0.19 



"0.54 " -Q.m 
^0.78 « --0,47 
^0.08 ™ 0,45 
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Siirple and partial correlations used in the stepwise regression procedi^e 
are shovm in Table 8* The subject ch^acteristic with the highest steple 
rarrelation^ pure/aEpli^ (^0.388), was entered into tiie equation first. 
Thm partial roncelation for hard/soft vmu tiien eKSmm^ and fourd signifirant. 
Hard/soft was thus enters. Thm neKt partial correlation^ for life/ 

nonlife, was not significant and not entered. The contribution to variance 
for the three c±iaracteristics is shcwi m Table 9* ^e total significant 
contribution to variance was 0.26* 

SiJTple and partial OTCTelations for intejractions and hl^^ order 
OCTrfDinations are shown in Table 10 • The stepwise regression procedure was 
also used for exandning the usefulness of tiiese cOTbinations. From the table 
it is seen that only the interaction tetween h^d/soft and pure applied 
(variable X— ^ ^^^f) mtered. No other Interaction or higher order vmm 
significant after XjX| yms mterM, The interaction is raipl^ since the pure/ 
appli^ characteristic was sguarM, Its contribution to variance is sho™ 
in Table 11. Since its contribution, r2 = 0.23, is less than the total 
contribution when the two diaracteristics are enters sep^ately^ the useful'- 
ness of the interaction is less satisfacto^ in e^laijitog subject circulation, 
the value of 0.23 is the largest obtain^ by exanining totOTactions aM higher 
order coirbinations , wh^eas 0.26 was the highest obtataed without thsn* 

Jtesults of Hypotiieses 1, 2 and 3 can be asc^tatoed from the 
correlations and their signs for the tiiree diM'acteristics and si^ject 
use, Fran Table 1, si^jects at the high ^id of t^e hard/soft scale were 
considered "hard" and tiiose at to la^ m.a "soft." Oiierefore a negative 
correlation vrould indicate support for Hi^thesis 1. Fraa Tablm 12, it is 
seen that the simple correlation for h^/soft wbs not significant* But when 
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Table 8 



Single and partial ODM-elations Betwe^ Circulation 
^nm Thrm Qi^actarlstics 







Ppre/^plied 
Held Constant 


Rare/J^ll^ 
and H^a/Soft 
Held tonstant 


Pure/^plied 


-0,388 * 






HarO/Soft 


-0.194 n.s. 


«0,36 * 




Mfe/Ttonlife 


0,071 n,s. 


0,16 n.s. 


-0.096 n.B, 



* p < .05 
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SmtOBxy of StepNdsa Agression Etoceiij^e 
Sicmng InCTeases in R ^uare 
When the Three ChM-aGteristics Mb ait^ad Firsts First-Order mdml 



Qmtulative 

R Square 



Pi^e/^pli^ 0,39 0.15 

Hard/Soft 0.51 0*26 

Mfe/^ohlife 0,52 0,27 



** .99^ (1, 47) 



InCTease 
in R Sguare 



0,150 8.32 
0,112 7,01 * 

0,001 0.42 n,s. 



* ,95^ (1, 46) 
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Table 10 

F-Levels, Simple and Partial Oorrelatlons 
For Higher Order CmblJiations of the BTree anaracteristics 
In the Stepmse Itegression Prcc^ure 





Variable 


Sljtple 
.ODErelatlon.. 


Partial 
Correlation 


F to aiter^ 


1 


Xj Har4 


/Soft 


-0.19 


-0.098 


0,446 


2 


X2 Pure/Rppli^ 


-0.39 


0.023 


U w. udD 


3 


X3 lif^ 


/tlonlifs 


0.07 


-0.00 


0.000 


I? 


1 




-0.15 


-0.07 


0*267 


If 
TS" 






-0.-41 
0.10 


—0 . UJ. 
0.01 


0.004 
0.007 


17 


X1K2 




-0.47 


-0.06 


0.1o3 


18 
19 






-0.10 
-0.16 


-0.05 


0.476 

O.IXU 


20 






-0.12 


-0.06 


0.140 


21 


^2 




-0.41 


-0.03 


U.UbU 


12 


^3 




0.12 




0.044 


23 
IT 


Xj^X| 




-,b 

-0.48 enters" 
-0.01 


-0.05 


0.137 


25 






-0.37 


-0.01 


0.007 


26 


2^X| 




-0.07 


-0.03 


0.056 
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X3XI 
X3XI 




-0.16 
-0.26 


-0.13 

-0.08 


0.801 
0.287 




^1^2'^3 




-0.33 


-0.12 


0.767 




^ Not 


significar 


It at .goFd, 47) = 


2.82. 
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T^le 11 

Surmary of Step^se Procedi^e Showing R Square 
Wheri tte Ttir^ Oiaracteristics and Oheir Higher-Order 
terrbljiations are Iftter^ First 







Increase in 






Variable 


R 


R Square 


F 




2^V2 


-0.48 


0.23 


13.97 


* 



* .99^ (1, 47) 
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Table 12 

Sijtple and Partial 
Oorrelations Between Circulation and Three Qiaracteristicsp 
Witii Stelf list and Masters Qirollirents ffiintroll^ (Held Oonst^t) 

Partial 



" Controlling 
Controlling Shelflist and 

Simple Shelflist Masters ErirollrrEnt 



Harf/Soft -0.194 n,s, -0*308 * -0.316 * 

Piire/^plied -0,388 * 0,002 n,s, 0.115 n.s. 

Life/^onlife 0.071 n.s. 0,167 n.s 0,15 n.s. 

* p < .05 
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^elflist and msters onrallnents were »nteolled| tl^ oorrelations (-O.BOS; 
and -0.316) becarre significant md, being negative^ toid to su^^rt 
H^Qthesis !• M soores for har^/soft decrease~i.e. , go from hard to aoft— 
subject book use increases. Hard/soft also be^« significant (--0*36) 
\/dien pure/a^li^ was held constant (Table 8) • 

F^an Table 2, sidDjeats at toe high mid of the scale vm^e applied and 
ttose at the low md pure. As mto har^/soft^ a negative rarrelation from 
pure/applied would iMira-te su^Drt for I^potoesis 2. The simple oorrela-^ 
tion for pure/allied was toto signifimnt and negative^ tmdJjig to support 
Hypothesis 2, \vhen shelf list and masters enrollments were controlled, 
^en Uiesa strong variables were oontroll^, however, pwe applied was not 
supported* 

Co^elations for life/nonlife w^e not significant under any of Uie 
conditions tested. 

F^am "rable 10, Uie correlations £ or mci^les 18 (X1X3) and 19 X2X3) , 
representing the interactions test^ \mA^ HypoUieses 4 and 5, ware not 
signifi^mt. ^us, HypoUieses 4 and 5 were not supported. 

TdDle 13 smnmriies the findings for the original five hypotheses. 

Summary of Findings 

1, The hard/soft cteiracteristic is significantly ooMelated witli sub-^ 
ject book use shelflist and masters mroltev^ts are held ronstant. It 

accoimts for a msOLl but si^ificant amoimt of variance (2.0%) wh^ tiie 
effect of shelflist and masters mrollinsnts are rmov^ frcm it. 
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Table 13 
Si^port of Original Hy^tiieses 
In Terms of Biree rtodels 



Hard/Soft 



E\ill First- 
order with 
^iDgraphiG 
Variables 
tontrolled 



weak 



none 



■Hiree variable inodel 
excluding 
Demogr^hic 
Vari^les 



conditiaial^ 
modest 



oonditional^ 
n^est 



ler-order 
excluding 
DeatTDgraphla 
Variables 



ODnditional^ 



none 



none 



none 



^ on the condition that other variables are not (»ntrolled^ 



«4 

Inter- 



PuTO/Appli^ Life/Nonlife action 



not 
tested 



none 



Inter- 
action 



not 

tested 



not not 
tested tested 



none 
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2, No otiier tested variables contri^tM signifi^ftt aoounts of 
variance to siJDject use after toe proportions of variance for shelf list ^ 
nmsters enrollir^ts^ harcVsoft and u^^er level enrolments were caiputed. 

3. Ttie pwcm/applL&l di^mct^istic is significantly rarrelated vath 
subject book airculaticm. When oth^ strong variables are not controll^, 
it acoDunts for 15% of the varianoe* 

4p Ihe Imrd/soft ctacact^istic is not signifi^ntly oorrelated with 
subject book circulation, vAim otiier stoong variables are not oontrolled, 
Hov^rever, when pure/appliM is controllM^ it is significant, and aooomts for 
11% of the varimce. 

5. TDgether the hard/soft and pure/allied characteristics can aaooimt 
for about 26% of the variance of subject book circulation wh^ other 
strong variables are not considered* 

6- The life/nonlife cdiaract^istic is not signlficmtly correlate with 
si±rject book circulation. It does not acOTunt for a significant portion of 
the vttiance, ^ough it is significantly OTrrelated with hard/soft, it does 
not interact with hard/soft or pure/appliaa. 

7. The hard/soft and pure/appli^ characteristics interact in a co^leK 
way to affect subject book ciroilation. ^ecifically, as the combined value 
of these two characteristics decreases^ s^ject book circulation increases* 
HOTever, tiie inherit cciTpleKity of the tot^action is an axgmmnt agamst 
its usefulness, especially sijice it acOTunte for less wriance than the 
two dharacteristics ronsidered separately, 

8* All other higher-order coiTtouiations and Interactions are not 
signifiGant* 
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9. Hypotoesis 1 (har^/soft) is weakly si^port^ when shelf list and 
msters enrollrtents are controll^, md shelf list and nmsters enroltomts are 
not. It is jrroderately si^^rted yihrn only pure/applied is controll^. 

10 P Hypottiesis 2 (pure/appll^ is not supports ykimi shelf list and 
masters ^irollments are oontrolled, Hov^ver^ it is moderately s^ported 
whm other variables are not controll^- 

11, Hypothesis 3 (life/nonlife) is not supported, 

12* Hypothesis 4 (ijiteraation of life/nonlife and hard/soft) is not 
sipported* 

13, Hypothesis 5 (interactiCTi of lifeA^nlife and -^m/Bpij't^^ is not 
si^ported* 

Disoussi^n 

It was suggests earlier in this paper that Jmowledge of ttie relatiaiship 
between characteristics of .subject matter and use of library books would 
help to point the vay to^vard a rationale for building book oollections, 
Ihe rationale TOuld arerge from insights gain^ f rem sociological explana-- 
tion— i,e., frcm analysis of OTllective tehavior of solars ^ scientists 
or studaits in their pursuit of knowl^ge or aj^licationB of teiowledge. 
Hopefully e>^lmiation would be Intuitively as well as atplrically 
satisfyliig. ExplanatiOT would be adhie\^ hy studying the variance in book 
use amounted for by si^j^t charact^istics • Ideally, for rarplete 
estimation, total acooimtM-^for variance WDiid be as close to 100% as 
possible, NO sudi vari^ce ras anticipated i^r GOTputed, hOTev^. tadeed, ths 
highest varimce found, mder a no^-OTntrol ronditiQn, ras 26%, and tiius 
explanation must considttably qimlifi^* ..... . 
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At oncef'two major ^aalificatio^ .tmrnt be nent^Dn^i (1). group 
studiM, and (2) conaitiOTS of ranteol* first qualification is ^at 

Bubjeat book use ras by graduate and imd^c^aduate students* Faculty use 
was not oormLd&cedr and ^adiMte use \^^s largely at the TOStars* l^el, 

ihe seccmd qualification oonc^ns the drop variance vAimi books M 
the librazy and nmtes^ of ^rollmmts vj&om oonsid^ed* TOie varimce 
ccffitrdbut^ by terd/soft arop^rf from Uft to 2%; ttat by p^e/appli^ tram 
15% to 0%, SinOT tJie 2% for h^d/soft vmm sic^iificimt, it l®ids scsre 
support to K^n*s contmtion ttiat workms (iji this case, universi^^ 
students) in discipl^es witt, TOll^waloped ^radigM use fewer boote ttiai 
those to disciplines with lass developed paradi^s, ^e support fomd 
here is far frGm conclusive for at least two reaMns* (1) 2% is very low^ 
and (2) for a ooitplete test of Kuhn's hypoUiesis^ use of books and journals 
should be oDnsid^ed in relationship to eadi otiier* 

^^en the definition of the hard/soft ^^aoteristic is ^camined, 
b^avioral manifestations of hard and soft disciplines seem self-^vidmt* 
Storer 110, p, 2373 vrote that precision of c^toal concepts of a discipltoe 
is much Icwer defined in words rather than nOTtoers. Fields in wMdi 
taswledge is organiied mtt considerable precision — i.e,^ highly quantified — 
are hard^ and those with low precision are soft. It seOTs intuitively 
oonsistiOTt timt greater precision takes less space, and fewer books. Oonversely 
a search for information in a soft discipline TOuld re<jiire p^usal of a 
greater amouunt of textual space~i*a., more broks. 

The 6xop in varimce from 15% to 0% for the pure/applied characteristic 
suggests that nunber of books held ^ the library md nuttoer of enrollmmts 
inust be highly rarrelated with the pure/appli^ characteristic , If this is the 
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cas©/ one meaaure of the pure/a^li^ dji^ision Uien mght be slirply t±a 
absolute nurtt^ of persons working in or studying ttie particular discipline*^ 
Nimber of mroltaients at Uie upper and gradi^te levels ndght v^ll serve as 
this n^sure. ffiat is^ pure/aj^lied is rancelated with subject book use 
only because nunber of OTroll^mits is aorrelatad wiUi sii^ject book use, 
The specific finding of greater circulatiOT of bo^s m pure sub j eats ^ were 
it so, should agree witii Hemer's C17J findings that purm scientists made 
greater use of monographs ai^ researdi journals ttiari applied scientists^ 
though the data are njisufficient to be inclusive* 

Ihough the ralatlonsMp found between pure/allied mid subject use of 
books was in the direction h^otiiesiiM^ the argtm^t md Uie findings were 
weak. Why the pure/applied charactOTistlc is not cleanly correlate with 
subject book use is not ^tirely apparent* If anomalies of the data are 
not re^onsible, it might be tiiat pure/appli^ is less a dmracteristic of 
ttie s^ject matter thm it is of the individuals worktog on ttie subject* 
Anomalies of the data/ poor definition, biased re^onses, biased circulatibn 
are oliier reasons whi^ oould acOTunt for ttie l^dk of .stronger relationship* 
In any case, the uncertain relation^^p use o£ tooks should not iJi^ly 
tliat a firaier relationship canmt be foimd* 

As in Biglstfi's stu^, no relationship tob fomd bete^^ thm life/ 
nonlife diararteristic ^d the depOTdent variable. In Biglan's study ^ one 
dep^^ent vari^le was sctolarly ou^jut. ^hat is^ life mymt&m did not differ 
signi£icanU.y fram nordife ^stsma on such thJjigs as piAlicatlon of monographs, 
journal articles, tedmical re^rts and dissertations* The a^eoiimt teta^een 
thm two studies is essentially thisi not only is th^e no difference iji 

1, Stor^ proposed that "the most Important dlmacision of social v^iation is 
Uie proportion of eadi diseipluie's mentoera vAio are engage to applied 
activities rather than in teale reseiu:di and teadung," C8, p. 18793 . 
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schDl^ly ou^ut (nurtoar of pytoli^tions) between life or nonlife disciplines^ 
there is also no correlation betweoi nmb^ of books us^ m)d lif e/nonli£e 
discipline, XlaitacmLty in s(d^larly output by teachers and resrarA^e in 
life and nonlife subjects is reflects in mifoimty of numb^ of books = 
used ^ students in those si^jects, The lade of relatiOTiship vmm not 
imeKpected since little argum^t could he smmicmed for one or liie otiier 
j^ssibilities. The test was n^^ssary^ towever, since the life/nonlifla 
dimension was clearly delineate by Biglan and mmm to have bdhamoral 
correlates, though differences to OTDunt of sctolMly output was not amDng 
than. M witii ttie pure/applied dimmsion, m undiscove^a relationship 
betwren lif e/nonlife diaracteristlc and use of books should not ditply tMt one 
does not exist* The agreOTsnt wia Biglan •s finding, horov^, limits the 
likelihood of finding a significant relationsMp betweoi lif e/nonlife m&.. 
use of books, 

Ihece seoT^ to be inore reasOTi to expect Interactions betweOT the life/ 

- _ -. 

nonlife chMacteristic and the two oth^ charact^istics, ttiough none vmm 
found. Biglan' 8 finding, ttat life science sc^1m"s' preference for working 
with people vms more proTOmc^ m the soft/applied areas than in ^»d/pure 
areas ^ ought to have Jjtplications for sdiolars' use of books. Working with 
people, and use of books are two forais of o=nmmication and should be cor- 
related. This h^thesis was not test^, of course. Instead it provided 
Uie argunent that bote stould be rarrelat©! with the life/nonlif e ^aracter- 
istic. Ihece is no doiist that lif e/nonlife is correlated steOTgly wiUi Uie 
hard/soft characteristic and sanevtot wit^ the pure/appli^ diaracteristic, 
but these relationships do not appear to affect sutoj^t use of books. 
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only int^action whic^ does affect subject bcok use is that between 
hard/soft and pm:e/aK^ii^» But^ ^eir joint affact is less than their 
additive affects* Ihe reason for Uiis is not cle^. 

^e lade of oaipl^ statisti<^l ralationships {as hypothesiied iji 
higherHDrdar oOTtoMations) tetwe^i the ^^raa ^^acteristics and subject book 
use slitplifies a^lanatton. Put amtter wayi no re]^tionship requires no 
^cplanation^ espeaially since no prior st^ias shOTing ocsi^l^ statietiral 
ralationships were found, ^a relationships vere strictly linear* 

^e sii^stance of the ^^lanatory finding is that only the hard/soft and 
pure/applied oharactacistics have a ralation^iip to subject use^ but^ not 
strongly/ and differoit rays. 

Vari^ility to si^je^t brak use is partly due to degree of developmmt 
of a discJpline~tha cultural state of its paraMgm. Ihe paradi^ may be 
either or both KuhniMi or ^]erbanian* ^e variability is also partly due to 
tiie; different goals of a disolpllne/ i.e,^ mth respeot to investigation of 
knowledge for its own makm, or for the s^ce of scsna practical social purpose. 
Ihese two things , hard/soft md pure/applied^ by no meaM aocomt for all of 
the vari^ility. Ihey are rvot strmg enoi^h thsnselves to provide a 
oon^lete rational base for collection buildingp Yet thaij very significance 
liidicatas that further analysis of subject diaracteristics may prove useful, 
A closer analysis of definition may reveal b^iavioral correlates vA)i^ should 
be nore iraliabla tiian jirfpraital measures, As Uiey relate to social b^iavlor, 
they hint at sources of e^^lmation for subject use. 

For exarple^ tl^ three diaracteristics correlate one ray or another with 
what were defined as dmtographic or ja-ogran v^iables. Redefined^ titiese 
variablea^--books In the li^rMy^ enrollments^ crMit tours— could be regi^ded 
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as behavioral TOriables. Surely, mcim social force influ^TOS fluctuations 
in ^irolteent frtxn ^^j^t to s^j^A, 

Cm toe flndjjngg of toia study help to provide a rationale for building 
librae collecttons? Yes, to some ext^t. But vm need to look fi^toer for 
additiaial variance. 

Use of sift^jaot ^s^act^istics would ha^ greater tii^reti^l justi- 
fication in a rationale for coUectiOT building if toe varimce toey accomt 
for TOre larger* Thm ones st^iei h^e axe certainly not sufficimt for 
full e^lanation. Mditional variance my vmll be found in oto^ ch^ac- 
teristics and by better definition • Sin^toere is sore indication toat 
problOTS of measurOT^t are at least partially re^nsible for tois liMted 
variance^ fortoer analysis is varrant^. 

It is cle^^ ho\^ver^ toat boto .toe hard/soft diaracteristic and toe 
pure/applied charart^lBtic^ when considered in relation boto to ^at toe 
library already holds and to n^b^ of ^roltosite, may be rradestly useful 

in an a priori evaluation of a collection buildtog pMlosophy* 

I 

It c^ be argued that^ in view of toe cultra-al social relationships 
betweOT individuals work^g in or intatest^ in a particul^ subject^ it is 
perfectly ronnal and to be ^qpect^ toat relatiTOly more broks OJi saine 
si^jects would be used toan Jji oto^s, and that bMk selection consider toese 
relationships. Ihat is, c^llTOtion building ought to be based, at least 
partially, on cultt^al m& sociologiral re^^opn^ts of ^sciplines rather 
toan on mismiderstood or 111-def iii^ econanic scdiot^s such as FarmiJigton 
Plans or bl^ket orders wito cormerclal or imiversity presses, SdiOTes 
whose only JjitQition is to guarmt^ a^uisitiOT of as many diTOrslf ied 
titles as possible mttout regarcl to university programs md witoout r^«d 
to differaices betwe^ disciplines will not be wholly satisfactory. 



It should be clea^ Uiat the disciplines do differ, that tiie diff^aioas 
msrolve both -Uie nature of thm subject matter, and tiie scientific or 
sdtolarly ^tovior of Uie arsons involve with the s\±)ject mtter, and Umt 
the dlffermces are meast^eeJDle. Bie ^lavior may have m^rLfestations in 
output^ as studied by Biglm or in \mB o£ ttat ou^?ut as studied h^e, 
\1h&a use is the a^it^ion, it has imrediate interest for l^rary collations • 
\<h&i the relationships between use and subj^t natter are clear, Uie 
rationale begins* Cultural and sociological analysis of disciplines should 
reveal some of those relationships. 

Furtiier Research 

Cbrrelations mght be raised by more eyeful def d^ition of tiie 
(diaracteristias I better operationalization, and better measurar^t* Life/ 
nonllfe mght be redefine as four or more variables, distln(^ishing betv/e^ 
social,, biological, hummn ^d animate characteristics, The meaning of 
intercorrelations beta^een hard/soft, pi:^e/a^lied and life/nonlife mght be 
ei^lored* B^iavioral alt^natives to jud^iiental neasures should be sought* ^ 

Otfier ciiaracteristlcs might be found Uie lit^ature of psychology and 
sociology of science. Sore possibilities are: CTeative/ orpirioal^ 
exact/in&cact, abstract/OTncrete, s^rviM/nonservice, physical/non- 
physical, prestige and interest. 

Por a full test of Kito's h^otiiesls, the intercelationship between 
pook and periodiciL use stould be eRanin^. The meaning of paradignfi 
developnisnt as it involves dlffOTOTces mi the leammg, teazling and rea^urcii 
process between students and f acuity, diould also ^ ^cOTdned. 
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A major questiOTi Evolves the Q^bernetic relation^lp betwe^ bc»ks 
riready in Uie litra^ md books used* Kiat is, to what extent do tooks 
usM determine vJiidi books Uie llbrMy sel^te? tod to what ext^t do 
books alrea^ omed by the Libraq^ detmrajie are used? tod what a£B 

thm deliirdtijig wri^lea? 



1. MeCTitt/ Lepoy Charles* Book Sel^tlm and Intelleoturi E^eedm * 

New York, N* Y. :H* W. Wilson, 1970. 
2* dapp, vemer W* Thm Future of the tese^A Ldbrary * Urbana, Illinois: I 

IMiversity of Illljiois Press, 1964, 
3* Rogers, Rutherford D*; and W^er, David C. Uilverslty Llbr^y ^dminls- 

tratlon. New York, N. Y* iH* W* Wilson Co., 1971, 

4. Crane, Diana, "Infomation Ne^s md Uses*" Amual teview of Information 
Science and TeJin ology, 6(1971) i3-39, 

5. Biglm, A, "Characteristics of Si^ject Matter in Diffezent AcadCTdo 
Areas," Journal of ^plied Psyctology , 57(1973) il95-203. 

6. Biglan, A, "Relationships Between SiJbject ^tter GiMacteristics ^ 
and Structure and Output of Uhi^^ersity tepartm^ts," Journal of 
^plied Psydiolc^, 57(1973) i204-213. 

7. Kuhn, Thomas* Structure of Scientific tevolutions * CMcago, 111* i 
Oniversi^ of Giicago Press, 1970, 
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Sociological ^stracts , 22(1972) ssuppl* 28il879* Astract No* G03S0. 
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Departrr^tal Codes • 

Disciplines I Are they hard or soft or 
son^H^e in betoeen? 

Scientific and scholarly fields are often said to vmry in their 
developTBnt or mturity. TOiat is, sore fields h^v& a larger bc^ of 
accepted laws, theory and agre^-UFOn metiiodol^- nore mature 

a field, tiie more of these Uiings ttiey share and agree on. Fields 
vdth mch agreCTent are often call^ "h^" and those with little 
agreerrent often call^ "soft." 

On ttie neict^ ta-ro pages is a list of acadamQ fields in which 
courses are taught here at USL. Next to each line PLACT A J^MK which 
best ind.^ nates your ans^.-^w to the foUOTing. 

Fram your aAT. kna^ledge of each field, hm mch 
do you th^t< its rr^rtoers" agree upon or share 
whatev^ Im^m \ aaory and irebh^olDcn/ it inay have? 

EKOTple ; 

A mark to ttie left ir^catee less agreoment^ or "soft;" 
one to the rights more agreOTent, or "hard;" one nsK' the 
center iMicates rvot cl^rly one nor the other. 

Soft Hard 

Law: I - : 1 I ' ! I : ' : : I 

^5 ■ 0 +5 

lass Itore 
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^PPmDIX 1 (ttintinued) 



Disciplinasi Are they pure or applied 
or sonwhere in bete/een? 

Scientific and scholarly fields are often said to be eittiar 

pwce or applied* Orm scholar defined pure science as 

basic and eK^rlmental research , ex- 
pressing a" naad to toCTv , imflerstand 
or e>^lain . 

and applied science 

active engaggnent in finding practical 
applications of what has gre^^^^ly 
been e^cp^rin^ntally discovered^ deter- 
mined or raveal^ ^ 

Fm scholars vrould agree that a field is mtirely pi^a or entirely 
applied, aM tiiat xmBt, it not all fieWs^ fall sonw^^hera in tetoeen* 

On the next ta^/o pages is a list of the academic fields in \ghich courses - 

are taught hare at USL* On ttie line n^ct to each si^ject^ PIACE A imM< 

at vvhiciiever point best indicates your answer to tiie follc^^ing* 

Frcm your a,m teov/ledge of each field ^ to 
\4iat~ektt^t V7ould you say tAe field is pure 
or applied? 

Please mrk each field incluldjig those you would not non»lly re^rd as science 



A mrk to -^e left ii^icates it is rrore pure than agpU^i 
a mark, to the right indicates it is irore applied than p^e, 
A mrk ne^ the center Jjidicates eittier a balance, or not 
clearly one or the otiier* ^ 

Pure ' Applirf 

-5 0 +5 ' 
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Departirantal Codei 

Disciplines I Are they concarn^ with life syst^i\s 
or nonlife ^sten[s or somettLii^ in betoeen? 

Scholars w^d saientists of noke sharp distljictj.cns tetoaen 

acaaaiiic diBciplines which are conc^m^ wlto "life" systfflns and those 

omoBrnod mtii "nonlife" ^stetB* Life systOTs niay delude social as 

weU as biological areas. Nonlife ^sterns vjouM include areas con-- 

c^n^ witJi Idle stwdy of tiie absteaGt inmijrate QbjKsts, The dis-- 

tj^ctlcn seens obvious ^rhaps. tost s\^ject areas seem clearly crie 

Of ttie other. But sane sidDjects my incite elOTents of both life and 

nonlife syster^— biomysicS|. for acOTple* ^ .^^^ 

On the n©<t taro pages is a list of ttia acM^c fields jUi ^Mch 

courses are taught here at USL, NeKt to each sutoject is a line* On 

eadh line^ PIACE A IC^JC at whichever point best iMicates yqur ar»/?sr 

to the follOTing, 

Krcm your am knowledge of each fields .to what 
^^ftent would you say tiie field ii lif ^oriented 
or non--life-orienb^? 



Scanple i 

A mark to ttim left indicates the field dUicludes more 
nOTlife than Ufe cmcerns; a m^k to the right ij^cates 
more life tlmn nonlife concerns; a inark near the center 
indicates eittim* a balan^^ or not clearly one or the otiier* 

nonlife 
nonbiological 
inaryjmate^ abstoact 
-5 

Biophysics | ' » 



Ufa 

social, armnata 
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